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Exploring the Mechanism of Action of Plantago Asiatica Gentiana in Treating Eczema
Based on Network Pharmacology

LYU Jialu', LIU Bin®
(1. Liaoning University of Traditional Chinese Medicine, Shenyang 110847, Liaoning, China; 2. Affiliated Hospital of
Liaoning University of Traditional Chinese Medicine, Shenyang 110032, Liaoning, China)

Abstract: Objective To explore the therapeutic mechanism of Plantago asiatica Gentiana on eczema through network
pharmacology. Methods The Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP)
was used to search for active compounds and corresponding targets in Plantago asiatica and Gentiana scabra. Uni Prot was
used to convert them into corresponding gene names, and the eczema disease targets were obtained by integrating Gene Cards
and TTD databases. Construct a network diagram of "Plantago asiatica gentian herb active ingredient target" using Cytoscape
3.9.1, and obtain the intersection targets of Plantago asiatica gentian herb and eczema using Venny 2.1.0. Constructing
protein interaction networks using STRING database and analyzing them using DAVID database to obtain gene ontology (GO)
functional interpretation and enriched research results on Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways
Perform molecular docking analysis using AutoDock 1.5.6 software. Results The study found that Plantago asiatica Gentiana
mainly exerts its therapeutic effect on eczema through seven active ingredients, including kaempferol, gentian, and quercetin.
GO and KEGG enrichment analysis shows that biological processes mainly involve the response to exogenous stimuli, the
response to bacterial molecules, the response to lipopolysaccharide, the cell response to organic nitrogen compounds, the
aromatic hydrocarbon receptor pathway, the advanced glycation end products receptor (AGE-RAGE) signal pathway, the cell
response to nitrogen compounds, the interleukin—26 signal, the response to tumor necrosis factor, Netrin UNC5B signal, etc.
The signal pathways mainly include AGE-RAGE signal pathway, toxoplasmosis, lipid and atherosclerosis, fluid shear stress
and atherosclerosis, chemical carcinogenesis receptor activation, TNF signal pathway, chemical carcinogenesis DNA adduct,
leishmaniasis, cytochrome P450 metabolism of exogenous substances, pulmonary tuberculosis, ete. in the complications of
diabetes. In the docking results, Gentisin had the highest binding score with tumor necrosis factor among all combinations,
reaching —8.0 kcal/mol (equivalent to —33.4 kJ/mol in international units), indicating the best affinity. The drug has good
binding activity with the main active ingredients and core target proteins. Conclusion Plantago asiatica Gentiana can treat
eczema through effective active ingredients such as kaempferol, gentian, and quercetin, with multiple targets and pathways.

Keywords: eczema; Cheqianzi; Gentiana; Network pharmacology; molecular docking
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ARG Y IH A BTSSR H RO 10 PR AR IR
FisE OB TR B 25 R E B (R AR B 28 ) vh
AR, HEERTT FETAF AL, B S RS TS
AR ohak 'S, e BB, 3 B N T B
AE M ] 58 M A1 o [ 88 SR AE I ¥~ (tumor necrosis
factor-a, TNF—a ) FI 44 2% -6 (interleukin—6,
IL-6 ) A= BRI RE ), - REA RIGE il 4 A H R0 AR
T A S RE A7 P 2 i1 (R A
FLZE ) FOLMER T FE A B4, B R R
BT W E R AT ESE
HOKG 20 RIS B SO 28 =i s 2

PG PRSIz N Tl ARG v, A PO
A ARFEHEPR ORI EIIE R 1l T A0 A DA R HE 5%
FELAEPE R B R AR TR e
RN CTP2EL Ay Fe Tk FEE , E xS | & A
PR s 7 2 PR IR AR, e IE B
R0 25 ) a5 0 HIB IR 2 1
FHMLEE 5 AN B, S5O0 e IR — 2230 256 647
25 I Ky RIS, LU A I R 0 T 4 A 2
TR FRCE
1 #REFE
1.1 RJe3E - 57T & BAC AW 6 I e o T ik

TEH 245 R G0 24 B2 BE PE 5 A F- f5 ( TCMSP )
Hh R Z T IO e I — T IS PR, W2 IR
JE i 356 1) A5 A 11 A P R FH 2 ( oral bioavailability,
OB ) >30%, I H225E( drug-likeness,, DL ) >0.18.
1.2 EHAedhye b it

TE TCMSP H K 345 e JIH B — 225 35 P4k
G W B A PR A, R A B AR 1 B A0 8 T
(UniPrit ) HgRA5 X0 0z 1 NS HE R 44, [R] B4 8 52 1)
LKA R NS BE R 24 A i B
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1.3 BAKRIARIIEIF % 1.7 5T % FriE R o Fo L bk Yo, 5 TR 5T AT I E

FE GeneCards B4 E 1, UL “eczema” 1E ki
TR TTAG 2R, R A SRR AE A OC A BE A5 ., B
J 8 Bly Uni Prot B P2 37— 25 AR BORT I 1) s B8 o
iz ] Venny 2.1.0 7E 4% T H X ik SO EG 4 k4 7 A 3, K
TR R HE 5 A AR S r =2 [ A S
g3 AR A AT AAL S R
1.4 ZHd)— o - ¥ s WA ML 5 H

18 Bl Cytoscape 3.9.0 #4134 iy 31 b S 5 it
AT EE AL, #5 R e B - AT - TR MRS
Py -HE SEL R 2 4E M 45, JFF ] Network Analyzer
TEIAR R 0B TAE
1.5 &4k -%&%a 48 ZAF A M % ( protein—protein
interaction networks, PPI ) #) %

£ STRING ¥4 /5 v & A e IR s e 1 5 3
92 B LRI A, BOE EAR B BI(ECY 0.9, LU T PPI
O3 AT, BEM AR PPLESH I, TR A AHSCE T LA B
P FEECE AR F A, KR Count fA M = 3
TR HATHES , il AR
1.6 A F AM#(gene ontology, GO ) 895 &£ 4547 .
TARR R 5 K K 41 F A4 F (Kyoto encyclopedia of
genes and genomes, KEGG ) i 3449 5 £ A 20

GO M T AE W) 72 ( biological process, BP ),
43 F I BE( molecular function, MF ) F1 41 Jitd 5% 43
( cellular component, CC ) iX 3~4EE, DA P<0.011E
Sh i S AR , MR P B A/ NI | 224510
Frat SR ks i HE4 7 1007 A9 2% H (it 45 H 50
A0, AR AT 2 ), 2z ) AR R
KU,

TEPEAT 0 TR S2 86 5, L) PPT M2 v Count {H
HE£4 1T 307 A AR R 2 A, 2 B 40 e i A
HEA R 3 ORI PR E A I, B 58, WRCSB AL
P 2 TP R A ) = 4R SRS R PR A PDB
2 HUR, 17 [R) Pubchem B8 5, AHP T i i £k
EW3D AL E L, IR A7 SDF A X Bl S, R )
OpenBabe 2.4.1 AR PR AA0Y SDF A% X SCHF 5% 4R
PDB A&, 55 F AutodockTools 1.5.7 ¥ Hpt—2
45 PDBQT 4 XS

g X U R R A5 H 4l ] PyMOL 3K A #E 47 15
AR F, Fe R A 1 K o3 AR ECRC AR, B A X 42 grid
box [ )R ~F I L B Z% i, 12 I AutoDockTools %1 4
oAb 3 5B S AR A T I A T T A
TRAF S PDBQT A& XS 58 BUAs e 8 )5, iz ]
AutoDock Vina AT & 53 F X HZHRAE , 58 i 20
TSR TATAL G R o T AR Z2 1 55 3 A
TE T A5 5 T PRI S ()35 P B 53 KR IO A A5
2 H#HR
2.1 EATF - R 33 E M m B A de 5 0 it

i 3 TCMSP B8 JE AT 1 TS AR &R 5 i 1B
RV s o 1 DN | e el LR Y ~ BN = 235
K e IRRE i 10 Rl OC B  i53 2k A4 L Xt
JFRBRERE I, P 18 B s Y
ARUNAT o FEBEIERT L, 3 — 20 F IS 2 Y5 A7 5% iy #
SFERTEHER T DGR . i 9 AR
WP . Bl S A UniProt B8 FE A TR IF AL
G RIS B E T 294 4R - e IR RS A AR ]
e, Wk,

F1 REE-FRTFEEANEERSERER

i BE IR G TR HH2 AR WA 1% FehE
1 MOL001735 dinatin HRT 30.97 0.27
2 MOL000098 quercetin KRI¥ 46.43 0.28
3 MOL007819 hypolaetin HRiT 33.24 0.28
4 MOL000359 sitosterol ZEHT R 36.91 0.75
5 MOL001558 sesamin p AL 56.55 0.83
6 MOL002322 isovitexin JENRFE 31.29 0.72
7 MOL003152 gentisin Je fH 64.06 0.21
8 MOL003155 pranferin Je A 52.14 0.28
9 MOL000422 kaempferol Ji A 41.88 0.24
22 RBIRIAIEE Rk A

GeneCards B X HEZ B HUHE P EA THCER
i AKHR R R BB RN “eczema” , KR
AR TR P K A5 B Z R B2 Xt
IO A A L B0 A AR A A i £ 5 R A T 4
FALBE, S A E T AT - S IR 2 AR IR TR
207 AT AE RS ER M i, HAR O 294 LT 1.
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iz JH] Cytoscape 3.9.1 A% i ) 58 A #8047
Ak 3, 2z o) 24 ) — 35 T B a3 — S8 AR A AT 4%
FEM LS Y rf AT 42 N AR T A5 7R
XEETCER B, 25 W) 45 W0 A PR o0 2 i B R 4%
T SR AT R, RITE 60757 55 3R e IHEL Y
TEPERL AT B IB LT R ARER 420 - Je I E 2
X502 A AR A, 1T AR AR T AR, 6
PR I )1 A PR (R v o T D) 286 11 L P g — 2
PR W25 005 P B 5 R R TR A AR
X 285 L 2 BT e % 2 B, 11 23 193 ( kaempferol ), JE
A2 ( gentisin ) Mt E2 Z ( quercetin ) 55 & TF H L
Bin R 2 iE sy, WK 2,

B2 FEF-REEHY - EMERS - SEBAM%
2.4 PPIM%MEL KbEie 5 ik

FEARE RN 29 A HEHE A5 1A% 2 STRING £ ds
i B E B A 2 “homo sapiens” , fULE A7
g (B 5 A2 4 0.9, [] B B AN AH DG B 1, A AR R
FAH EAE AR G5 B, 5 25 1 PPL I 2% B AR A,
F£T CountfH, T ) T 401 - e JHRIGYFIRZHY
22 R . LRI 3 KT 4,

B3 ERF- KR SRS 1 SHPPI %
25 SHESMER

& Bl Metascape “F- 5 &1 XF 45 11 - — T 0 85 25 %
TRYTNRIE T e A R A8 SR B S5 R T D) 8 5 38 K 1)
LT 75 GO & EHrad b, B3R 15 673 ik
W, AR 6350 BP 611 CC LA K 32 W MF . 44 i

B4 XS count EHEF
Enrichment Score {EL M 155 I 54 57 HE 51, BPAY R
10351, CC #4278 6 5 L K MF 19T 1035 GO 43 41 45
Ho WS,

E5 ZFERIF-ZEERTZEEHNGO S
BP == 2 A 45 xF A0 501 03 BV response
to xenobiotic stimulus ), X} 4l B >k ¥ 43 F 19 )2 i
( response to molecule of bacterial origin ) X} J§ Z B )
JZ I ( response to lipopolysaccharide ) 4 i X &b &
YV ( cellular response to nitrogen compound ), 7%
T & Z AR 1E42( Aryl hydrocarbon receptor pathway ).
H 4i g £ & -26 15 5 (interleukin—-26 signaling, 11—
26 signaling ) 4l X5 A3 ML A 0 19 S ; ( cellular
response to organonitrogen compound ), X It &3 IR 5E
T R response to tumor necrosis factor ), A
FR 93 I % E T AGE-RAG % 53 5 ( AGE-RAGE
signaling pathway in diabetic complications ) } Netrin
UNC5B {55 ( Netrin UNC5B signaling ) %,
CC 3= A0 45 1 1 72 membrane raft ), B 73 [X.
( membrane microdomain ). Jit f&#Mlj( external side of
plasma membrane ), ¥ 5% & 75 & & K& ( transcription
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regulator complex ), 4l g B7 JZ ( cell cortex ) Sz v B ]
i ( side of membrane ) 25,

MF 2RI 2L 2 455 ( heme binding ). PUNk
% 2t & (tetrapyrrole binding ), M J# 2% 16—o 7% 1k Jiff
1% M (estrogen 16—alpha—hydroxylase activity ), % &
S G P ( oxidoreductase activity ), 2 [ B £2 1L il
1% P4 ( steroid hydroxylase activity ) M2 2—- ALl
1% P estrogen 2—hydroxylase activity ). H.Jil 48, i 1
(- monooxygenase activity ), i 48 ik DU R A
7K i 3 PEChydroperoxy icosatetraenoate dehydratase
activity ) S 5 AL 4 ( aromatase activity ) & .

KEGG &8/ SR T 81 %[5 Sk . %
HE G PR SR D e B A0 MUY HE 91 ), Pt R 44
HiI¥ 10 55K IF B KEGG il #43 1T WLl 6.

E6 ZFHIF-ZEEETIEZHKEGG 2T

A ¢ T AL A PR I AAE Y AGE-RAGE
{55 18 % ( AGE-RAGE signaling pathway in diabetic
complications ), 77 J& H %% ( toxoplasmosis ). TNF {5
= 38 % ( TNF signaling pathway ). A 27 U AE H -
DNA Jil5 %) ( chemical carcinogenesis—DNA adducts ).
i AR 5y U R 1 5 2l Kook A 88 4B( Fluid shear
stress and atherosclerosis ). 1t 2% U — 32 K 006
( chemical carcinogenesis—receptor activation ) FJf} 5
93 (leishmaniasis ) i 5t 5 2 JJk 35 #¢ 48 4L (lipid and
atherosclerosis ), 4 g €4 Z P450 X 41 I 14 4 J5a 14 A
1 ( metabolism of xenobiotics by cytochrome P450 ) f&&
fifi%t#% ( tuberculosis ) 25
26 5 FAFHEIRIE

P2t H B I RO I 3 A Y AR A
45, B 2% 13 ( kaempferol ), J¥ IH 2 ( gentisin ) L4 S #i
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W2 2 (quercetin ), 535115 Count (B HEA AT 3 H94% L
AU L TNF . CYPIAL, CYPIA2 JF A FRHEAE
BVEIG , IRZIRAS 2] T 9 L SZAREC T . AR FE Prid
FHFRUE : 455 B <~4.25 keal/mol e/ L {4 5 #1522 ]
HA FEARGE AT M ; 456 fiE <-5.0 keal/mol 7R B {4
5 Z B RAFEE 56T ; 455 fiE <=7.0 keal/mol
FORBCIAR SHE S M BAT s A iE M. k2,

R2 FEFMMSSROEBANESE  B{I:keal/mol

e TNF CYPIAL CYP1A2
kaempferol -6.8 -7.8 -6.8
gentisin -8.0 =7.7 -6.6
quercetin -7.3 -7.8 -6.2

TERT 9 2H 32 AR - FL AR AT X 50 17 I, A5 B Y
45 & Be HUHE ¥ 7E-5.0 keal/mol X — #(H 2 F,
Je R By, b S P45 G e EE T R =
-7.0 kcal/mol ) 7K o X} £z 159 7 fe IR 19 4L & 2
quercetin—CYP1A2, 853 h —6.2 keal/mol ; T %] 224543
¢ 25 I 21 A5 J2 gentisin—TNF , 43{F 725 1% —8.0 keal/mol.,
LU Y, 0 e ts I e 2B W S %0k
PRI A AR I TS IS Bl T . X 2853
e BUR , RBAE N 5 2 A7 O h 2 S CH o3 1Y) S5 36
et TAHR R E S % WK T,
3 it

M R i DK WL 22 R, HOR TR G L 5 )
SARITHMERE K, INZ 2198 e KM K9 B
SEilm R B, S R A TR T, R
VA o S 2 260 BRI 0 IR 1 R 3 T 7
1K 3%~5% , i AE LR T B | T2 10%~20%
S TIRIE R B DI R R 56 4 B B TR AR T s
—E BRI, TEHIE ARSI Pid i b N TS A 5 3R
R

IR EE 2 LA R T L 192 107 AR 2 LA
SRR SHMNH R E R ER . IR L
T Ry S 24 , 308 i RS 285 SRV A AE SR o ER
ZIRYT P4 B sk s IR BT 2H e 2R 25 A
J5 2 [#] P ok 590 45, AR YT R AH R AN RN 2R
B

TEH BE 27 vh W95 0 BEAS I AL 1 B 2
PR W = Pl B R 7 I T 3 S 0 I AN 2
FAENIGYT IR AR U Y H 7 350 e RS
U A% L 25 ), TEIR AR IR T h BT
ML 24 e IR R T e B R e I A ) 2% 0 e
RH( Gentiana manshurica Kitag ). = At J¥ H( Gentiana
triflora Pall ), ¢ BH( Triumph Gentian ) =% & Jg JH
( Gentiana Rigescens ) 1) T-JR AL FIAR 25 | PR % JE,
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VA IR, LA T AR B T IR 2y
B FEAROR AR PR RG2S | 2 Bk
AL F LT, X B T T T R IR TS B AR
b TR ORI Y B B IIRE R R G AR
G5 QRN N 1l 7 ) ISP o ) S N O L AT 7 S
€ A I E 2, BA R GE K BIRETE (Y
H BIRR . BT, EANSMOHTIEE NG HT5
Y AR R AR ORI |
607 96 LA e 2 i A A P ) 2 Rl Ak 2 2 4,
HBA A HI PR R Il 4% | R 1% R il bR
R P A A A I8 T ORI R AR R B S
PRI TR RS, T R, VS AR 40T, W
A PRI, 5 e B A Bl e H 27 ) A
Z3.

AAIE G 45 R T4 T~ e I 2 %
1 111 4% B ( kaempferol ), JE JJH 2 ( gentisin ), i 7 3
( quercetin ) 5 K & HEAE o M B 3R A0 40 ad i 32 22
VP A AT A il B AORE 5 A2 b R ) X S DA &4t
LR e R Y, 08 = @A E O 1 R & i 11
YEFA AT s K A AIL ] H— A x e B -1gE B 5
YIrIE s R REAT 0 R THLZE 6 S
HER 240 L | B M 2 P 2 T Fee R1 SZAR 1) 45 5 1ok
Fio WM, R TEFIE s i e 2R A9 1) e Jik e P A
FHEL RN 5 T AR 2E IR, BEA RO IR IE S 1
PEREAR L IS 2K B AT O0, )2 A T
MY B2 M EYIEE R > i
I JIES R 00 e AR, DA T S BT ek B Ak, T
MEE HEGFE D, EEAEH T IR AR A AL
M A ATl | 22 24 IR0 2 IR 14 LA K Toll A 52 AR
2, AT RE N AR IR 42

A B 5T PPLIM 2% 2 WY 466 A6 40 JH 1 5 1 4R
F( myeloid cell leukemia—1, MCL1 ), #& [ ¥ fif
B ( protein kinase B, Aktl ), # 4K 52 & F190a 7 1
(‘heat shock protein 90 alpha family class a member 1,
HSP90AAT ) S5-I 4-Hij — IR 7 12 (1 O AL £
Akt EEAFTE T N A0, 25 A s A AR
i, 5 A HOE S B U 5835 55 DI AR O, Akel it
AT S S I IR A S D AN SR A
W AR i A 10, CYPIA2 J® T 40 il £ 2 P450
B, EAENR TR R B R YR R 2
ol PR U 5 A B R e A S,
MCL1 & — Rt T8 1, 7 NI rhie i S 3
VA2 1K B AR L B R I T T A S B
i SCHRAIE MCL1 RERS 8 1 30 | SoRr AR SRy i

34

AR BUE A AR T

GO 5 KEGG & A2 7 Hr & 5 i 7 4 5 i [ = 22
T BEAE XS AN I ) [ ( response to xenobiotic
stimulus ), X} 4l B > J§ 43 1 A9 JZ Wi ( response to
molecule of bacterial origin ), %] J§ 2 M i) /2 Wi
(response to lipopolysaccharide ) %5 A= ¥ i #2 DL &
AR Y U1 N 775 Bl ok ok A A AL fluid shear stress
and atherosclerosis ). 5 & H ¥ ( toxoplasmosis ), g
J5t 55 80 ik ok FE A Ak ( lipid and atherosclerosis ) H¥ &
W3 I A AE I AGE-RAGE {5 538 #( AGE-RAGE
signaling pathway in diabetic complications ), k2% E(
J5i VE FH -DNA il & % ( chemical carcinogenesis—DNA
adducts ), TNF{5 5 1 #( TNF signaling pathway ).
Ak 2 B — 2 K 3 7% ( chemical carcinogenesis—
receptor activation ), Fl| fI* & J%( leishmaniasis ). 4l
Jii €8, 2R P450 X5 A1 U5 14 P 5T 1) 48 4§ ( metabolism of
xenobiotics by cytochrome P450 ), fili%# ( tuberculosis )
5. AGE-RAGEF 5 il #% b 8 B A% 20 i i fk 1
F1 =1 3%35, 12 7 A 40 35 10 /I R, 185 0 it 785
B FEIRIE KR R, TNF—oK P38 3 4
ThE e TNF-o AT A 22 Fh 2 0K, A0 4548 5 R
A M ( dendritic cell, DCs )o 115 J5HIDCs AEWE 15 BL
AL BRGTI, JRAGPUISAR B 45 TR 400, 15 5
TR S SN o I AR T 20 23 7 A 22 AR A
B, W4 E —y (interferon gamma, IFN—y ) FlFH 4
M/ % -4 (interleukin—4, 11.-4 ) £ IFN—'ym LI
— SR W 20 B )0 1 (S ORI 2 Y S
Jo 5 TL—4 ) E 2275 5 B AN = A4 [gE Pk, IgEdrik
5 S DA 200 J 1 B P A 4 Y 2 TRIFY Fe 2R 455, 24
FHURHE filio BRI, 22 fioh i 3ok S 24 L JE AR, B8k
i ¥ =S5 AREAT BT, R BB R 1 B R £ B
AR IR ™ 1E S 40 O T L 4
JRLFNB ik T4 ) HHOE U DNA -5 mT 6E 52 1 40
WAL 5 e S AL D ek o X 1 Ttk L2 4 R 13
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